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Porcine epidemic diarrhea virus (PEDV) has emerged in Vietnam since 2009. Herein, full-length genome sequences are reported 
for three PEDV isolates from pigs displaying severe diarrhea from farms located in northern and southern provinces of Vietnam. 
The results provide more understanding of the molecular characteristics of PEDV in Vietnam. 
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Porcine epidemic diarrhea virus (PEDV), an enveloped single 
stranded positive-sense RNA virus in the genus Alphacorona- 
virus, family Coronaviridae, order Nidovirales, is a causative agent 
of porcine epidemic diarrhea (PED) (1), a disease characterized by 
severe watery diarrhea with high mortality in young pigs (2). PED 
is endemic in Asia (3-8), has been reported in Europe (2, 9), and 
its recent emergence in North America suggests a threat to the 
swine industry worldwide (10). PED has been observed in Viet- 
nam since 2009, but no Vietnamese strains have previously been 
sequenced. 

Intestinal samples were collected in Vietnam in 2013 from 
3-day-old pigs displaying severe watery diarrhea. Three PEDV 
variants, designated VN/KCHY-310113, VAP1113_1, and 
JFP1013_1, were isolated using the vero cell line (11). Two came 
from swine farms in southern Vietnam and one came from the 
north. Total RNA was extracted from culture supernatant, and 
twelve overlapping regions of each genome were amplified, cloned 
in pGEM-T easy vector (Promega, USA), and sequenced in both 
directions in triplicate. The 5' terminal sequences were deter- 
mined by 5' rapid amplification of cDNA ends (RACE) (12). 

All three Vietnamese PEDV isolates are 28,035 nucleotides (nt) 
in length, and are greater than 99.8% and 99.6% identical at the 
nucleotide and amino acid levels, respectively. Genome organiza- 
tion resembles that of others PEDV genomes previously reported 
(1, 13), with gene order 5'-ORFla/lb-S-ORF3-E-M-N-3'. The 5' 
untranslated region (UTR) is 292 nt in length. The ORFla/b gene 
is 20,344 nt in length. The sizes of the other sbc open reading 
frames, including S, ORF3, E, M, and N, are 4,158 nt, 675 nt, 
231 nt, 681 nt, and 1,326 nt, respectively. The 3' UTR is 334 nt in 
length. 

A comparison to PEDV sequences available in GenBank dem- 
onstrated that the three new PEDV isolates share high similarity 
(98.6% to 98.7% and 97.7% to 98.0% at nucleotide and amino 
acid levels, respectively) with more recent isolates from China 
(LC, ZJCZ4, CHGD-01, CH/GDGZ/2012, GD-1, GD-A, and 
AJ1102) responsible for 2010-2012 outbreaks (14). All have 



unique characteristics including deletion and insertion in spike 
genes, which make them genetically distinct from CV777 and 
other earlier Chinese isolates (8). Specifically, spike genes in the 
Vietnamese strains have 2 insertions of 4 (^"^GENQ^*) and 1 ( '"'"N) 
amino acids at amino acid positions 55 to 60 and 140, and 1 dele- 
tion of 2 ('^°DG'*') amino acids at amino acid positions 160 to 
161. The insertions and deletions are located in the hypervariable 
domain in the N-terminus of the SI region. 

This is the first report of fiiU-length PEDV genomes from Viet- 
nam. The full-length genome sequence suggests that PEDV vari- 
ants circulating in Vietnam swine farms are novel variants with 
changes in the spike structure. The data provide valuable informa- 
tion on the molecular epidemiology of PEDV in Vietnam and will 
promote further investigation on genetic evolution and the selec- 
tion of PEDV variants for vaccines that can be used to successfully 
control PED in Vietnam. 

Nucleotide sequence accession numbers. The complete ge- 
nome sequences ofVN/KCHY-310113, VAP1113_1 and JFP1013_1 
isolates have been deposited in GenBank under accession numbers 
KJ960178 through KJ960180. 
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